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Despite commercial development, large tracts of uninhabited beach still remain on the island. During summer nights, adult females crawl up the beach to deposit about 120 eggs in a 60 cmdeep nest hole. The eggs hatch 50-70 days later. The hatchling turtles dig out of the nest at night, then rapidly crawl across the beach and into the sea. Once there, the turtles must be able to swim rapidly to an area offering both food and shelter. They spend the rest of their lives in the sea, except for the mature female's beach nesting periods.
Hendrickson ( Once in the sea, hatchlings swim far offshore and seek refuge in drifting sargassum weed (Caldwell, 1969; Fletemeyer, 1978) . Either decreased swimming speed from thermal inhibition of activity or disorientation could lengthen the time they spend in reaching the protective sargassum mats and thus reduce the turtles' survival potential.
In this study, I examined the influence of water temperature on the sustained swimming speeds of loggerhead turtle hatchlings; I also monitored the effects of abrupt thermal changes, such as might be encountered in a discharge from an electric generating station, on these swimming rates.
MATERIALS AND METHODS
Hatching and maintenance. -Loggerhead turtle nests were excavated from the sand on Hutchinson Island, Florida, 26 May-5 Aug. 1977, immediately after the adult female left the nest site. Twenty-five or more eggs from each of 13 nests were transported by commercial aircraft to Atlanta, Georgia, where they were incubated in damp-sand-filled 12-1 plastic pails until they hatched. During the period of study, the incubation room temperature averaged 28.2 C (range 27-30 C) which was consistent with sub- Genetic variability, incubation temperature and age at testing could influence the swimming speed of hatchlings. Potential variation due to these factors was reduced by distributing turtles from different nests into tests at various thermal regimes. Turtles were tested 4-48 hours after emergence to reduce the potential of different levels of activity from turtles of different ages (Mrosovsky, 1968). Each turtle was used for one experiment only. Following these experiments, all live turtles were returned to Hutchinson Island and released.
Test tanks.-Swimming tests were conducted in two shallow tanks containing artificial seawater ( lized at approximately 20 cm/sec (Fig. 2 ). Turtles tested at 28.9 C showed a more marked decline in speed, but also stabilized their speed at approximately 20 cm/sec. Turtles tested at 30.0 C slowed considerably, and their speed had not stabilized by lap 60. These turtles showed a greater reduction in speed than those tested at lower temperatures, but they continued to orient to the light and swim for the duration of the experiment. Turtles tested at 33.3 C attained the highest maximum speed of almost 30 cm/sec at lap 7, then slowed in an erratic but precipitous fashion. The decline in speed was continuous over the remaining laps that these turtles swam. Of the seven turtles tested at 33.3 C, six stopped by lap 42. These turtles remained at the surface of the water and swam aimlessly. They appeared active and alert but would not orient to the light. Substitution of a brighter light had no effect. When nonresponsive turtles were then placed in water at 30.0 C, they showed no resumption of the phototropotaxis within 5 min. The single turtle that finished the test maintained an average rate of 15.5 cm/sec (individual turtles are not plotted in Fig. 2) .
Linear regression analysis was applied to the data from the time of maximum speed to the end of the test (Fable 2). Differences between pairs of regression slopes at the various test temperatures were determined by t-tests (Table   3 In the 30-lap tests, the turtles were exposed to each temperature for 10 laps (Fig. 3) . Exposure time for each 10-lap segment was five to seven min depending on speed. When the base temperature was 25.6 C, temperature elevations to either 28.9 or 30.0 C produced an increase in turtle swimming speed. During the 10 laps at this elevated temperature, the turtles showed a decline in swimming speed but maintained speeds above those of the 25.6 C base. At lap 21 the turtles were transferred back to the base temperature, and their swimming speeds showed an immediate and pronounced decline. This cold shock response was reduced within one or two laps, and the swimming speed returned to a stable although slightly lower rate than the base speed. Alteration of swimming speed was attributed to a thermal influence rather than handling since turtles treated in a similar fashion but returned to the same temperature showed no significant change in swimming speed.
The temperature regime of 25.6/30.0/25.6 C was used in a 60-lap test, with thermal changes over 20 laps (Fig. 4) . Although the thermal responses were not as pronounced as in the 30-lap tests, the turtles did show a general decrease in swimming speed during the higher temperature period and a sharp cold shock response when returned to water at 25.6 C. Only two turtles were tested at a 25.6/28.9/25.6 C, 60-lap regime (Fig. 4) , and they showed extremely erratic responses.
Turtles exposed to thermal regimes of 30.0/ 32.2/30.0 C and 30.0/33.3/30.0 C over 30 laps (Fig. 5) showed a response pattern similar to that described for the 30-lap studies with the 25.6 C base. Following the cold shock, turtles that had been exposed to 32.2 C quickly recovered to the control animal rate. Those that had been subjected to 33.3 C made a comparatively slow return to the control rate. Sixty-lap tests were done at 30.0/33.3/30.0 C (Fig. 6) . Basically similar response patterns were observed in both 30-lap and 60-lap tests. Turtles respond to an abrupt increase in temperature by an initial increase in swimming speed followed by a decline in activity as the body temperature increases.
The mean ocean temperature at the Hutchinson Island rookery during the July, August and September period of maximum emergence seldom exceeds 30 C. The present study indicates that brief encounters with slightly higher temperatures than this may reduce swimming speed and also indicates that exposed turtles rapidly return to a near normal rate when the temperature returns to ambient. The effect of prolonged exposure to slightly elevated temperatures was not measured although tests of 60 laps (about 50 min exposure) at 30 C indicate that swimming and therefore survival may be considerably reduced if the exposure were longer. Encounters with temperatures of 33 C could reduce the hatchlings' survival potential by possibly affecting their orientation mechanism.
